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Microwave Pirs».^ ueS s Algorithm 

The algorithm was modified for 100 levels; this mainly involved reDlacim? nr.P nf 
the ancillary data files. However, it eventually was determined (by S Y Lee) that the 
simulations had not correctly calculated radiative transferTthe ^n layer ne^?o £e 
s urfac e The forward algorithms were modified to fix this probLm S stations 
use realistic surface emissivity. Therefore, the surface 

by water WaS m ° dlfied t0 USe seawater emissivity when the surface is entirety^ covered 

view °? til i nUm WeighU ^ of nine HSB or AIRS fields-of- 

derived. an field-of-view, given the antenna beam shape, were 

deliveredTo c ° e f ic J ents f ° r AMSU-A and AMSU-B (or HSB) were 

delivered to JPL. These coefficients are based on an improved model for the water 

vapor continuum. Although not being used In the cutrenfsiZlatlons thw are 

recommended for use with satellite data, which should become available in 1998 y 

AnQmaly-Coding Compre s sion Algorithm 

Martini M? ?Yu SUed; 1} evaIuation of AIRS test data from Lockheed 

’ 2 J |Y aluadon °f the computational burden of the Anomaly- Coding (AC) 
and 3) continued improvement of the AC algorithm. TheLM test data 
revealed the presence of “blinkers” on some channels, as expected, and the presence 

hLiC f | ’ als ° is more Significant on certain channels. These effects are 

being incorporated into the tests used to refine the AC algorithm. 

The computational burden was evaluated for each step of the algorithm in ii<= 
presen form. Most operations are part of large matrix multiplications ' whfch can 

standard CPU’s^Th^ eff \ Ciently in Parallel-processor accelerators attached to 
standard CPUs. The word-size requirements for such accelerators were also 

stepT' a’ ^f^nfim^nEH 8 ^ Tt 6 ° r 7 byt6S seem indic ated for at least some 
mio P Ki 1 million floating-point operations per AIRS spot also seems to be a 

remains before The 1 final S swer MSST* ^ ^ ^ W ° rk 

,n ? havc : been used in the spatial domain to help code the slow drifting of the 

mdosT n 25 mfimt 317 ^ S n based ° n ? e LM data s “SS est raw compression 
theAc igomC Sh e ° nce t e 1/f drlftln « has been accommodated by 


Preparation for Air craft Flights Supporting AMSTT 


(NPOESSMnteSratJH P hip rt 0f ^ Polar ° rbitin g Environmental Sensor System 

Int fS r ated Program Office, the NPOESS Advanced Sounder Testbed (NAST) 

NASA PR /hiTh a he MIT V nC ° ln and others for flight aboard the 

JJ^|A ER-2 high-altitude aircraft. NAST has both an advanced infrared sounder 

spectral SoluUonT^H^ 54 ' G tf Hz and 118 '. G ^ Z ima ging spectrometer (NAST-M) with 
i r f soI,atlon and coverage comparable (or superior) to both AIRS and AMSU 

MIR in combin ation with other sensors such as the NASA GSFC 

MIR, which incorporates a 183-GHz spectrometer and several window channels below 
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90 GHz. The first science flights are expected to occur in the spring (TEFLUN) and 
late summer (CAMEX) of 1998. S U J ana 

. The activities reported here are for the purpose of tuning and validating 
retrieval algorithms to be used later by AIRS/AMSU on EOS. The most critical 
Saifn °r e ° f U 3 e ,f i arl y ER '? NAST flights with respect to AIRS/AMSU is the testing and 
a^orithms ° f ^ mitia P reci P ltation detection and microwave cloud clearing 

iv/irr Eurin & re P° rti ng period prior 118-GHz spectral images obtained by the 
MIT Microwave Temperature Sounder (MTS) on the ER-2 were analyzed in a 
preliminary way to develop an improved microwave-only cloud flag that is relatively 
nsensitive to surface emissivity and other non-cloud environmental variations. By 
deriving a first principal component of the radiance vector in the absence of clouds 
and removing it from the radiance data, a second first principal component for all 
J ata ’ '"dudmg clouds and precipitation, has yielded a good first approximation to a 
doud flag for 118-GHz spectral data. This technique will be improved and then 
extended to the NAST data to be obtained from its early missions. 

In addition, enough progress was made here in developing the RF, calibration 
and data system to be used by NAST-M in supporting the AIRS/AMSU flight 
experiments that the very tight deadline posed by the 1998 flight schedule can 
probably be met. The unique results to be provided by these flights are expected to 

b 5_ cri t lcal developing the required high performance microwave- depen dent 
algorithms pnor to launch of AIRS/AMSU. 


3 



NASA 

At«ovfc«CS «*X1 


1. Report No. 


Report Documentation Page 


2. Government Accession No. 


3. Recipient's Catalog No. 


4. Title and Subtitle 


5. Report Date 


Atmospheric Infrared Sounder 


6. Performing Organization Code 


7. Author(s) 


8. Performing Organization Report No. 


P.W. Rosenkranz and D.H. Staelin 


10. Work Unit No. 


9. Performing Organization Name and Address 

Massachusetts Institute of Technology 
Research Laboratory of Electronics 
Cambridge, MA 02139-4307 

12. Sponsoring Agency Name and Address 

NASA/Goddard Space Flight Center 
Greenbelt, MD 20771 


11. Contract or Grant No. 

NAS5-31376 

13. Type of Report and Period Covered 
Semiannual 

6/16/97 - 12/15/97 

14. Sponsoring Agency Code 


15. Supplementary Notes 


16. Abstract 


This report summarizes the activities of AIRS Team Members P.W. Rosenkranz 
and D.H. Staelin during the second half of 1997. 


17. Key Words (Suggested by Authortsll 


18. Distribution Statement 



19. Security Classif. (of this reportl 


20 Security Classif. (of this page) 


21. No of pages 



NASA FORM 1626 OCT 86 











